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SYSTEM AND METHOD FOR INTEGRATING GAS COMPONENTS 

TECHNICAL FIELD OF THE INVENTION 

The present invention relates generally to gas 
transport systems and measuring devices, and more 
particularly, a system and method for integrating 
various components in a gas transport system, and even 
more particularly to the integration of gas flow 
components in a gas stick for use in semiconductor 
manufacturing. 

RELATED APPLICATION : 

This application claims priority under 3 5 U.S.C. 
§ 119(e) (1) to provisional application number 
60/109,166 filed November 20, 1998. 
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BACKGROUND OF THE INVENTION 

Many Of today's manufacturing processes require 
the delivery of gases through a gas flow path having a 
number of components used to regulate, filter, purify 
5 and monitor the gas flowing through the path. For 

example, current semiconductor manufacturing processes, 
such as chemical vapor deposition, require the delivery 
of ultra-pure gases at proper flow rates and amounts to 
tools within a process chamber. A number of gas 

10 components are typically incorporated into the gas 

path, commonly referred to in semiconductor 
manufacturing processes as the gas stick, including 
mass flow controllers, flow monitors, moisture 
monitors, valves, regulators, gas filters, gas 

15 purifiers, pressure sensors, diff users, capacitance 

diaphragm gauges, displays, pressure transducers, and 
other commercially available components. An exemplary 
gas path 10, or gas stick, is shown in FIGURE 1. In 
FIGURE 1, the gas will flow from a source through gas 

20 path 10 that can include, as an example, an isolation 

valve 12, a regulator 14, a pressure transducer or 
sensor 16, a filter 18, an isolation valve 20, a mass 
flow controller 22, and a downstream isolation air 
operated valve 2 6 to the process chamber (not shown) . 

25 Each individual gas component is connected to the next 

using a series of in-line connectors 24. Each of the 
gas components in FIGURE 1 performs a single function 
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and each is connected in-line along the horizontal gas 
flow path 28. This is an exemplary manufacturing 
system and any number of additional and alternative 
components could comprise the gas path from the source 
to the process chamber. 

The commercial gas path components described above 
have traditionally been manufactured as separate stand- 
alone units that are connected together, typically in- 
line. In the example of FIGURE 1, stand alone filter 
18 is placed in the gas stick 10 prior to the mass flow 
controller 22 in order to protect the mass flow 
controller 22 in corrosive gas applications. Likewise, 
any of the gas components described above might be 
included in the gas stick 10 as a stand alone item for 
a particular application. However, adding gas 
components to an in-line gas stick 10 increases the 
overall length of the gas stick 10 by both the 
component length and the connector length. 

The semiconductor industry is also moving to a 
modular gas stick that uses a standard footprint. 
However, the standard footprint has space limitations 
that might limit the number of gas components that can 
reside on the gas stick. Furthermore, it is difficult 
or impossible to simply stack gas components 
vertically, one on top of another, onto a modular 
footprint using conventional in-line connections. 
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SUMMARY OF THE INVENTION 

The present invention provides an improved gas 
component integration system and method that 
substantially eliminates or reduces disadvantages and 
problems associated with previously developed gas flow 
path systems and methods used for flowing a gas from a 
source, through a number of components, to a 
destination. 

More specifically, the system and method for 
integrating gas components of the present invention 
provides an integrated gas component system that stacks 
at least two gas components into a single 
multifunctional unit. In a modular format, the 
multifunctional gas components stack in a direction 
perpendicular to the original gas flow axis. Thus, the 
components are stacked one on top of another, as many 
as can fit within the vertical height restraints, or as 
many as are necessary for the particular gas path 
application. The gas components can be individually 
manufactured components that are connected together 
using standard VCR connections or SEMI 2787 
specification connections. Each connector could 
provide a connection that allows a vertical stack, or 
alternatively, could allow an in-line layout. In an 
alternative embodiment, the integrated, multifunctional 
gas component of the present invention can be a 
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completely sealed, integral unit that performs several 
functions . 

A specific embodiment of the present invention is 
a multifunctional filter/pressure transducer module 
that stacks the pressure transducer on top of the 
filter. Thus, unlike the conventional gas component 
arrangements currently used where the filter would be 
connected in-line (typically horizontally) to the 
pressure transducer along the axis of the gas flow in 
the gas path, the filter/pressure transducer module of 
the present invention would stack the pressure 
transducer vertically on the filter in a direction 
perpendicular to the original gas flow path. 

In another specific embodiment, a filter could be 
fitted in-line within a mass flow controller along the 
axis of the gas flow (again, typically horizontally) . 
As noted earlier, either of these embodiments could be 
separate gas components that are connected together 
(e.g., the filter connected using VCR connections to 
the mass flow controller) , or alternatively, as an 
integral unit by a welded or other permanently sealed 
connection. 

The present invention provides an important 
technical advantage by integrating two or more gas 
components into a single unit that allows the gas stick 
to occupy less space, even when incorporating more 
components . 
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The present invention provides another technical 
advantage by allowing more gas components to be placed 
on a modular gas stick footprint. 

The present invention provides yet another 
technical advantage by providing a method of stacking 
components on a modular gas stick footprint. 

The present invention provides another technical 
advantage by combining several functions into a single 
gas component . 
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BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present 
. invention and the advantages thereof, reference is now 
made to the following description taken in conjunction 
5 with the accompanying drawings in which like reference 

numerals indicate like features and wherein: 

FIGURE 1 shows a prior art gas flow path, a gas 
stick, having a series of individual, single function 
gas components connected together in-line along the 
10 axis of gas flow; 

FIGURE 2A show a modular, vertically stacked, 
surface mount embodiment of the present invention 
combining the functionality of a filter and a pressure 
transducer connected using removable connections; 
15 FIGURES 2B-2D show additional views of the 

embodiment of FIGURE 2A; 

FIGURE 2E shows a tube filter membrane with a 
filter section that can be used in the embodiment of 
FIGURE 2A; 

20 FIGURE 3 shows a gas stick incorporating the 

FIGURE 2A embodiment of the present invention; 

FIGURE 4 shows another specific embodiment of the 
present invention combining the functionality of a 
filter and a valve in a vertically stacked, modular, 
25 surface mount format using removable connections; 

FIGURES 5A - 5C show three specific embodiments of 
the integral, surface mount, single unit, 
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multifunctional gas components of the present invention 
connected using a permanent connection; and 

FIGURE 6 shows an in-line multifunctional 
embodiment of the present invention combining the 
functionality of a filter and a mass flow controller, 
with both a removable (modular) and a permanent 
(integral) connection methodology. 



ATTORNEY DOCKET NO. 
MILL1190-1 



PATENT APPLICATION 



9 



DETAILED DESCRIPTION OF THE INVENTION 

Preferred embodiments of the present invention are 
illustrated in the FIGURES, like numerals being used to 
refer to like and corresponding parts of the various 
5 drawings . 

The system and method for integrating gas 
components of the present invention combines together, 
either in an in-line or modular fashion, at least two 
gas components used in a gas stick for flowing a gas 

10 from a first point to an end point. For example, the 

present invention can be used to combine a pressure 
transducer, a filter, and a display into a single unit 
that will reduce the gas stick size along the gas flow 
axis of the gas stick. The gas components can be 

15 integrated using VCR connections for an in-line use of 

the present invention. In the modular form, the 
present invention can use a number of different 
connections to connect the gas components vertically on 
a base block (i.e., stacked approximately perpendicular 

2 0 to the base block) . Thus, the gas components will 

stack vertically with respect to the traditional 
horizontal gas flow path axis. 

The connections used to integrate the gas 
components can include industry standard connections 

25 (such as VCR connections, Buttweld connections, and 

Swagelock connections) ; and also connections using 
connectors that meet the draft SEMI 2787 specification, 
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described in SEMI Draft Doc. 2787, incorporated herein 
by reference (such as B-seal, C-seal, CS-seal, W-seal 
and Z-seal connectors) . Examples of the gas components 
that can be integrated according to the present 
invention include gas filters, gas purifiers, pressure 
transducers, mass flow controllers, displays, moisture 
monitors (ILMs) , gauges, valves, diff users, capacitance 
diaphragm gauges, and pressure regulators. The present 
invention includes the integration of at least two gas 
components into a single, multifunctional unit. It 
should be understood that while the multi-functional 
gas. components of the present invention will be further 
illustrated and described using the specific 
application of a semiconductor gas stick, the system 
and method of integrating gas components can be applied 
to other gas flow paths. 

FIGURE 2A shows one embodiment of the integrated 
gas component system 10 of the present invention that 
provides the multiple functions of a pressure 
transducer and a filter. The pressure 
transducer/filter integrated gas component unit 100 
shown in FIGURE 2A includes a filter section 32, a 
pressure transducer section 39, and a modular 
connection 3 6 that connects pressure transducer section 
39 to filter section 32. Modular connection 36 is a 
VCR connection that includes a male VCR connection 3 5 
and female VCR fitting 37. Filter section 32 includes 
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a filter 33, a disk membrane 31, a C-seal 30, and male 
VCR connection 35. As shown, the C-seal 30 is welded 
to the filter 33 at weld 44, while male VCR connection 
35 is welded to filter 33 at weld 46. The disk 
membrane 31 shown in FIGURE 2 A provides a filtering 
function during normal operation. The disk membrane 31 
takes the form of a disk (versus a filter section 32 
which utilizes a tube membrane 31 as shown in FIGURE 
2E) that lays across the filter section 32 opening 
between the C-seal 30 and the filter 33. The disk 
membrane 31 can have, for example, a log reduction 
value of equal to or greater than four LRV. The disk 
membrane 31 can comprise teflon, stainless steel, 
nickel, and ceramic. The disk membrane 31 can be 
attached to the body of filter section 32 with a weld 
around the outer circumference of the disk membrane 31. 
The disk membrane 31 provides an advantage over the 
tube membrane 31 by reducing the height and size of the 
overall unit 100. This, in turn, helps provide a 
filter/pressure transducer unit 100 (as shown in FIGURE 
2A) that is compliant with SEMI specification 2787. 
Pressure transducer section 3 9 includes pressure 
transducer 34 and female VCR fitting 37. The pressure 
transducer section 3 9 is currently manufactured with 
VCR and other connections incorporated. Filter section 
32 couples to pressure transducer section 3 9 by 
connecting the male VCR connection 35 to the female VCR 
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fitting 37. The filter section 32 can coupled to a 
modular base 38 at C-seal connections 42. 

FIGURES 2B-2D show additional views of the 
filter/pressure transducer gas component 100 of FIGURE 
2A. In FIGURES 2B-2D, the SEMI 2787 seal 30 is a W- 
seal (rather than the C-seal of FIGURE 2A) , with the 
remaining features identical to FIGURE 2A. FIGURES 2C 
and 2D also show in greater detail the filter section 
32 of filter/pressure transducer unit 100. As shown in 
FIGURE 2D, filter section 32 also includes input port 
48 and output port 49. During operation, a gas will 
flow into filter/pressure transducer unit 100 through 
input port 48, through filter 33, into pressure 
transducer 34, through pressure transducer 34 and back 
to filter 33 and will finally exit filter/pressure 
transducer unit 100 through output port 49. 

Filter 33 and pressure transducer 34 include 
standard filters and pressure transducers used in gas 
flow operations and systems which are known to those 
skilled in the art. Filter membrane 31 includes 
standard tube membranes and disk membranes which are 
known to those skilled in the art. 

The embodiment shown in FIGURES 2A-2E provide a 
modular, vertically-stacked, surface mount gas 
component unit 100 that can be used on a modular base 
(such as in a SEMI 2787 conforming gas stick) . This 
embodiment is a SEMI 2787-seal/VCR stack that uses a C- 
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seal or W-seal connection to connect the filter section 
32 to a modular base 3 8 (which may be used in a modular 
gas stick for example) and a VCR fitting to connect the 
filter section 32 to the pressure transducer section 
39. The modular connections 3 6 and 3 8 allow 
replacement of either the filter 32 or the pressure 
transducer 34, or both, without having to replace the 
other functioning gas components. For example, if the 
filter 32 fails, it can be replaced by unscrewing 
pressure transducer 34 off of filter 32 at modular VCR 
connection 36 and removing filter 32 from modular base 
38 at C-seal or W-seal connection 30. A replacement 
filter section 32 can then be inserted and the entire 
filter/pressure transducer gas component unit 100 
replaced on modular block 38. 

FIGURE 3 shows the embodiment of FIGURES 2A and 2B 
incorporated in a gas stick 10. The embodiment shown 
in FIGURE 3 shows a modular gas stick 10 as opposed to 
the conventional in-line gas stick 10 of FIGURE 1. The 
modular gas stick 10 fits onto a modular base 3 8 that 
meets SEMI 2787 specifications for modular gas sticks 
(including height, length, and width requirement) . In 
FIGURE 3, the modular, surface mount filter/pressure 
transducer 100 mounts after regulator 14 and before 
isolation valve 20. This is different from the in-line 
gas stick 10 shown in FIGURE 1. In FIGURE 1, the in- 
line gas stick 10 was configured such that the gas 
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components required a connector 24, pressure sensor 16, 
connector 24, filter 18, and connector 24 between the 
regulator 14 and isolation valve 20. The present 
invention reduces these gas components to a single, 
multifunctional filter/pressure transducer unit 100 as 
shown. This results in a reduction in horizontal space 
along the axis of gas flow 28. As can be seen in 
FIGURE 3, the filter section 32 stacks vertically on 
modular base 38 (i.e., approximately perpendicular to 
the axis of gas flow 28) , and the pressure transducer 
section 39 stacks vertically on top of the filter 
section 32. 

FIGURE 4 shows another way of modularly 
integrating multiple gas components. Instead of 
modularly integrating multiple gas components using a 
combination of male and female VCR connectors and/or C- 
seals, the embodiment shown in FIGURE 4 utilizes two C- 
seals 3 0 to integrate a valve 50 to filter 33 and 
another C-seal 30 to integrate the filter 33 to a 
modular base 38. The double C-seal connection of 
FIGURE 4 replaces the male/female VCR connection of 
FIGURE 2A and 2B. It should be noted that other SEMI 
2787 modular seals such as a B-seal, CS-seal, W-seal, 
and Z-seal may also be used in place of the C-seal 30 
shown in FIGURE 4 . 

FIGURES 5A, 5B, and 5C depict another embodiment 
of the multifunctional gas component unit 10 0 that is a 
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sealed unit having multiple gas components in a single, 
integral, and contained unit. The embodiments shown in 
FIGURES 5A, 5B, and 5C are all shown as surface mount 
configurations. FIGURE 5A shows a valve 70 mounted on 
5 top of a filter 33 integrated as a single 

multifunctional gas component unit 100 mounted on top 
of a modular base 38. FIGURE 5B shows a monitor 
display 51 on top of a transducer 34, on top of a 
filter 33 all integrated as a single multifunctional 

10 gas component unit 100 and mounted on top of a modular 

base 38. FIGURE 5C shows a regulator 14, ,on top of a 
filter 33 integrated as a single multifunctional gas 
component unit 100 mounted on top of a modular base 38. 
Each of the FIGURES 5A-5C embodiments include welds 8 0 

15 to connect the individual gas components together into 

a single unit. It should be understood that the system 
and method for integrating gas components of the 
present invention can stack multiple gas components, 
one upon another, using the same methods described in 

20 FIGURES 2A, 2B, and 4. A multifunctional gas component 

unit 100 comprised of three gas components can be seen 
in FIGURE 5B. 

FIGURE 6 shows an embodiment of the system and 
method for integrating gas components of the present 

25 invention where multiple gas components can be 

integrated at a modular base in an in-line fashion. 
FIGURE 6 shows a mass flow controller 22 mounted on a 
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modular base 3 8 and a tubular filter 31 is mounted to a 
side of the modular base forming multifunctional gas 
component unit 100. The multifunctional gas component 
unit 100 could be connected to another gas component 
5 within a modular base 38 at tubular filter 31 in an in- 

line fashion rather than a stacked surface mount 
configuration as shown in FIGURES 2A, 2B, 4, 5A, 5B, 
and 5C. The tubular filter 31 is used as a gas flow 
restricter. A disk filter 31 could also be used in 

10 place of the tubular filter 31 in this embodiment. 

The multifunctional gas component unit 100 shown 
in FIGURE 2A that incorporates both C-seal and VCR 
connections provides the advantage because the industry 
standard VCR connection is significantly less expensive 

15 than the SEMI 2787 C-seal connections. In FIGURE 2A, a 

C-seal 30 is used to allow the filter/pressure 
transducer unit 100 to be attached to a modular 
footprint 38 (to conform to SEMI 2787) , but the 
connection between the pressure transducer 34 and the 

20 filter 33 is a VCR connection 36 (which is cheaper than 

using another C-seal 3 0 between the filter 33 and 
pressure transducer 34) . However, it should be 
understood that SEMI 2787 to SEMI 2787 seals could be 
used, such as C-seal 30 to C-seal 30 connections, as 

2 5 shown in FIGURE 4. 

In summary, the system and method for integrating 
gas components of the present invention combines 
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together, either in an in-line or modular fashion, at 
least two gas components used in a gas stick for 
flowing a gas from a first point to an end point. For 
example, the present invention can be used to combine a 
pressure transducer, a filter, and a display into a 
single unit that will reduce the gas stick size along 
the gas flow axis of the gas stick (as shown in FIGURE 
5B) . The gas components can be integrated using VCR 
connections for an in-line use of the present 
invention. In the modular form, the present invention 
can use a number of different connections to connect 
the gas components vertically on a base block (i.e., 
stacked approximately perpendicular to the base block) . 
Thus, the gas components will stack vertically with 
respect to the traditional horizontal gas flow path 
axis . 

Although the present invention has been described 
in detail, it should be understood that various 
changes, substitutions and alterations can be made 
hereto without departing from the spirit and scope of 
the invention as described by the appended claims. 



